Role of parathyroid hormone-related protein in the regulation of stretch-induced renal vascular smooth muscle cell proliferation.
In vivo, vascular smooth muscle cells (VSMC) are continuously exposed to mechanical cyclic stretch as a result of the pulsatile blood flow from the cardiac contractile cycle. Stretch is altered in pathologic conditions and contributes to vascular remodeling by modulating VSMC proliferation and death. Parathyroid hormone-related protein (PTHrP) is a locally produced poly-protein that regulates cell growth. It was shown previously that PTHrP inhibits VSMC proliferation through the auto/paracrine pathway by interacting with its receptor, the PTH1R, but stimulates VSMC proliferation through the intracrine pathway by translocating into the nucleus. In the current study, VSMC that were isolated from both resistance and compliance vessels were used to study the role of PTHrP in VSMC proliferation under experimental stretch. It is shown that PTHrP gene expression is upregulated by stretch and that PTHrP opposes the inhibitory effect induced by stretch on VSMC proliferation through the intracrine pathway. In addition, it is demonstrated that PTHrP expression is controlled at the post-transcriptional level by stretch. Taken together, these results strongly suggest that PTHrP plays a critical role in the modulation of VSMC proliferation in response to stretch. Thus, in conditions in which stretch is increased, such as in hypertension or in restenosis after angioplasty, PTHrP may contribute to vessel hyperplasia.